An 18 year old woman with congenital hemihypertrophy ofher left side, presented with the rapid onset of virilism, hypertension and a cushingoid appearance. A computed tomographic examination revealed adrenal and hepatic masses. Adrenocortical carcinoma was confirmed by surgical pathology. Hemihypertrophy is linked to a variety of benign and malignant disorders that usually appear during childhood. These disorders include adrenocortical carcinoma and hepatoblastoma. We bring this case to clinical attention to increase awareness that adult patients with congenital hemihypertrophy are still at a significant risk of developing neoplasms.
Introduction
Congenital hemihypertrophy is characterized by enlargement of part of the body in the absence of vascular or neurological disease.' This entity is distinct from the asymmetry found in neurocutaneous disorders and in the Beckwith-Weidemann syndrome, which is associated with exomphalos, macroglossia and gigantism. 2 Congenital hemihypertrophy was first noted in 1822 by Meckel and in 1839, Wagner recorded the first case.3 Since that time, over 230 cases have been reported. 4 Approximately 4% of cases are associated with abdominal tumours and urogenital malformations that generally present during childhood.3'4 Among these are Wilm's tumours, adrenal malignancies and medullary sponge kidney. To date, 16 cases of adrenocortical carcinoma have been identified with congenital hemihypertrophy.5 Herein we report on the seventeenth patient and the oldest with this disorder.
Case report
The patient is an 18 year old Hispanic female who presented with a 6 month history of hirsutism, a deepened voice and amenorrhea. During an evaluation for atypical chest pain, she was found to be hypertensive and was noted to have a cushingoid appearance. The patient complained of myalgias, polydipsia and odynophagia. On physical examination, her blood pressure was 160/110 mmHg and her weight was 105 kg. She had moon facies, acne and facial hair. Her physical examination was significant for generalized obesity, hypermuscularity, a few purple abdominal and axillary striae, male pattern escutcheon, clitoromegaly, right axillary fat pad, bilateral supraclavicular fat pads and hemihypertrophy of her left breast, and left upper and lower extremities.
Findings on laboratory studies included basal morning cortisol 36,000 nmol/l (normal 138 -552 nmol/l), testosterone 17 nmol/l (normal 1.04-2.43 nmol/l), 17-hydroxyprogesterone 1.97 nmol/l (normal < 6.4 nmol/l), adrenocorticotrophic hormone (4 pg/ml) (normal 20-100 pg/ml), urinary 17-ketosteroids 227. The patient underwent an exploratory laparotomy and a left adrenalectomy with partial left hepatectomy without complication. Tumour was present in her left adrenal vein. An intraoperative ultrasound failed to reveal any other liver abnormalities or metastases. Pathological specimens revealed adrenocortical carcinoma with vascular invasion and a solitary metastasis in her liver. Postoperatively, the patient had a transient diuresis and hyponatraemia. Within several days, she experienced an improvement in her acneiform rash, deepened voice, hypokalaemia and hypertension. The patient was placed on o,p'-DDD (mitotane). One month after her operation, she had a basal morning cortisol of 2,800 nmol/l and a 24-hour urinary cortisol of 6,500 nmol/day (normal 27-276 nmol/D). Therapy with o,p'-DDD was discontinued 2 months after surgery because she experienced severe nausea and vomiting after taking this medication. Six months later, the patient developed malignant pleural effusions and died.
Discussion
Congenital hemihypertrophy has been thought to be an uncommon disorder. The true incidence of hypertrophy is difficult to determine since minor degrees of asymmetry are considered normal. Gross asymmetry was found in one of every 86,000 hospital records over a 34-year period in the USA.4
Hemihypertrophy has been associated with a variety of benign and malignant disorders that usually appear during childhood.3'4 It is estimated that 3.8% ofWilms' tumours, adrenocortical carcinomas and hepatoblastomas have been associated with this disorder.6 The mean age of presentation for adrenocortical tumours with hemihypertrophy is 4.6 years.7 Wilms' tumour is the most common neoplasm with approximately 56 reported cases. 4 Sixteen adrenocortical neoplasms and five hepatoblastomas have also been reported previously.2 Medullary sponge kidney, benign nephromegaly, hamartomas and hypospadias are some of the benign lesions described with congenital hemihypertrophy.8"0
There have been reports of intra-abdominal neoplasms developing in children with medullary sponge kidney and congenital hemihypertrophy. 8 Beetz reported that two children, ranging in age from six to nine, had congenital hemihypertrophy, medullary sponge kidney and Wilms' tumours.8 Tomooka et al.'0 reviewed a case in which one child with medullary sponge kidney and hemihypertrophy had developed an adrenal adenoma at the age of 10.
As this case demonstrates, there does not appear to be a relationship between the degree of asymmetry and the occurrence of abdominal disease." Furthermore, there does not appear to be a relationship between the side of the hypertrophy and the side of the tumour.' Adrenal tumours associated with congenital hemihypertrophy usually arise in the cortex." Functioning adrenocortical tumours were more common in female patients with a female to male ratio of 3:1."
Sexual precocity, Cushing's syndrome or virilism as determined by elevated urinary 17-ketosteroids is usually the presenting feature.4 Haiken per-formed an intravenous pyelogram in an asymptomatic patient with hemihypertrophy at the age of 10 months and found localized adrenocortical carcinoma. 2 The patient had no evidence ofdisease for at least one year after surgical resection. Unfortunately, by the time a patient presents with signs or symptoms, the malignancy may have metastasized. Therefore, close surveillance with ultrasound or computed tomography is advocated.'5'8'2 Since five cases of adrenocortical carcinoma with congenital hemihypertrophy were reported before one year of age, and the earliest reported presentation for adrenocortical carcinoma was in a 8 month old infant,5 baseline screening may be necessary before one year of age.
For many years, researchers postulated that mutational defects may be responsible for this entity. Knudson and Strong have postulated that two randomly occurring events are necessary in tumour formation.2 This concept has been further explored and it now appears that an aberration within the p53 tumour suppressor gene, which is the most frequently identified genetic error in human cancer, may be involved. Despite the recent progress that has been made towards determining the genetic defect linked to tumorigenesis, the results oftherapy for adrenocortical carcinoma are poor. Adrenocortical carcinoma is a rare malignant tumour that accounts for 0.2% of cancer deaths.'7 Schteingart reviewed several series ofpatients who received treatment for adrenocortical carcinoma. He found that o,p'-DDD therapy that was started shortly after the surgical excision and before local extension of the development of distant metastases increased mean survival from 10.3 months to 74 months.'7 There have not been any reports suggesting an association between the aggressiveness of adrenal cancer and congenital hemihypertrophy."
Since there is an increased frequency of potentially lethal diseases such as adrenocortical carcinoma and hepatoblastoma, it now appears essential that patients with congenital hemihypertrophy be closely followed even throughout adulthood. Frequent physical examinations are an important part of patient management. Based on our experiences and reported cases, we recommend that annual ultrasound or abdominal computed tomography be included in these evaluations for an indefinite period of time. Perhaps in the future, genetic screening for germline mutations in the affected patient may be a part of the evaluation. It is important for the general practitioner to be aware of the association between malignancy and hemihypertrophy since early diagnosis and treatment may enhance survival.
